samples weighting about 7 mg. For the kinetic evaluation of the dehydration of the compounds was considerated the following of conversions percentage: 10, 20, 30, 40, 50, 60 and 70%.
Results and discussion
TG and DTA curves of ytterbium, lutetium and Yttrium 4-chlorobenzylidenepyruvates are shown in Figure 1 and Figure 2 . These curves show mass losses in several steps in the 60-939 º C temperature range. The great similarity of these curves suggest that the thermal decomposition occur in the same way.
The mass loss due to the dehydration begins at 60 º C and it is certainly due to the air flux used (100 mL min -1 ). It occurs in one step up to 150 º C. This behavior seems to be characteristic of amorphous compounds [14] .
In all the TG curves the mass losses occur in three consecutives steps with formation of the oxychoride as an intermediate which has already previously observed [14] . The last mass loss is ascribed to the thermal decomposition of the intermediate compound to the respective oxide (Ln 2 O 3 , Ln = Yb, Lu, Y).
The DTA curves for all the compounds show a endothermic peak due the dehydration and three exothermic peaks between 200 and 600 º C, attributed to the thermal decomposition of the anhydrous compounds, where the oxidation of the organic matter takes place in consecutives steps; in agreement with the TG curves.
Reliable methods to determine the activation energy using dynamic integral TG curves at several heating rates have been proposed by Ozawa and Flynn and Wall. A software based on these methods was used to handle the TG data, allowing the evaluation of the apparent activation energy. A detailed mathematical procedure employed for a better software comprehension has been reported by Fernandes et al. [3, 4, 12, 13] .
Blaine [7] formulated a correlation between the Toop and the Flynn-Wall methods in software form, by which the lifetimes of different materials can be determined. The program was used for data processing with respect to the dehydration of compounds studied.
(1)
The insertion of the R value 8.314 J mol -1 K -1 , in the equation (1) and developing it for E, it is obtained:
Thus, it is possible in this way to calculate the activation energy relating to the thermal decomposition of a compound, by using the slope of the logarithmic heating rate curve as a function of reciprocal temperature.
Toop [11] determined a relationship between the activation energy and the estimated lifetime for several materials:
Where t f is the estimated lifetime, β is the heating rate, E is the activation energy, T f is the temperature to which the system is exposed, R is the gas constant and T c is the temperature at which the mass loss is 5% [=f(β)].
With the rearrangement of Eq. (3), the temperature of water removal T f can be determined for a desired process time: (4) A plot of this equation shows that a small increment in the temperature causes a drastic decrease in the time requeride for dehydration of the compounds.
A plot of the log (heating rate) versus the reciprocal temperature at constant conversion was sketched and it wa posible the calculation of E (activation energy) from the olpes of the lines obtained. The linearity observed for several conversion percentages confirms that the adopted kinetic model can be used to evaluate the dehydration of the compounds (Figure 4) .
The parallel behaviour and the linearity of the curves demonstrates a kinetics of first order for the step of dehydration of the 4-clorobenzylidenepyruvates of Yb, Lu and Y.
Considering the percentege of 10% of conversion, the activation energies for the thermal dehydration of the compounds studied were 103.6; 96,7 and 97.2 KJ/mol, respectively.
From the relationship of Toop [11] , it is possible to plot lifetime vs. dehydration temperature. It was observed that, to remove the hydration water considering the temperature of 31 and 101 º C the lifetime for the thermal dehydration of the compounds studied were 23, 26, 31 minutes and 0.6, 1. 
Conclusions
The results obtained showed that the kinetic model proposed suits well in the dehydration step, fact that is confimed by the linearity observed when the logarithm of several heating rate is plotted against the reciprocal temperature of water removal for several percentages of conversion.
The activation energies calculated for the step of dehydration of the compounds presented very close values, suggesting that the water is binding in the same way in the samples. Resumo: A cinética de desidratação dos 4-clorobenzalpiruvatos de itérbio, lutécio e ítrio foi estudada utilizando a Termogravimetria e os parâmetros cinéticos obtidos pelo método Flynn e Wall sugerem que a etapa de desidratação segue um mecanismo de primeira ordem. A energia de ativação (Ea) calculada foi 103,6, 96,6 e 97,2 kJ/mol e o tempo de meia-vida considerando as temperaturas de 31 e 101 oC para a desidratação térmica dos compostos estudados foram 23, 26, 31 minutos e 0,6, 1,3 e 1,4 segundos, respectivamente. Os resultados possuem valores muito próximos e sugerem que a água está ligada da mesma forma nos compostos estudados.
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